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sensitivity and lower s muscle ceramide content in obeseindividuals
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Moderate intensity continuous (MICT) and high intensity irdaetvaining (HIT) hae keen shown to
improve idative @apacity increase intramuscular lipid storage and utilisation, and increase the abundance of
the lipid-droplet coating proteins perilipin 2 and perilipin 5 irlskal muscle (Shepher al. 2013). Such
improvements in muscle lipid handling may promote greater muscle insulin sepshy lowering the
concentration of bioasté lipid species, such as diacylglycerolAG) and ceramides, which are known to
antagonise muscle insulin signalling. The aim of the present staslyonuse a lipidomic approach teestigate
the changes in muscle lipid composition following short texenaise training in obese maleseWypothesized
that impravements in whole body insulin sensitivity following 4 weeks of HIT and MICT would be
accompanied by reductions in skeletal mus@&and/or ceramide concentrations.

Sixteen sedentary obese males performed 4 weeks of either HIT (4-7x 30s sprints at 200%veeak po
output, 3 days per week) or MICT (40-60 min cycling 5% \/Ozloeak 5 days per week). Maximal aerobic
capacity (\O, peak)' oral glucose tolerance tests and muscle biopsies fromasitasvlateralis were collected
before the intervention and 48 h after the finedreise bout. Lipid analysis & performed by electrospray
ionisation-tandem mass spectrometry.

In response to training, &, peak WS increased follving both HIT and MICT (£3% and 1%3% respectiely;
main training eect, P < 0.01) and the Matsuda indeof insulin sensitivity impreed to a smilar extent
following both interventions (HIT #5%, MICT 1%6%; main training déct, P < 0.01). No significant
changes in total triacylglycerol AG) or DAG content or in specific BG or TAG species were observed in
response to trainingP(> 0.05). Training induced a significant reduction in total ceramide content (HIT
-17+14%, MICT -1&7%; main training déct, P = 0.03), with a decrease in ceramide 249& (0.048) and
ceramide 18:0F = 0.06) species. Furthes dgnificant increase in the total content of trihexosylceramide (THC)
was detected in response to training (HIT£306, MICT 13:12%; main training ééct, P = 0.03), with specific
increases in THC 24:0 and THC 24:1 species<(0.01). There were no changes in the total or species specific
content of monohexosylceramide or dibsylceramide in either grouf (> 0.05). There were no significant
differences in the training responses between MICT and HIT foofahe measured variables.

This study demonstrates that 4 weeks of MICT or HIT leads to comparablevemgris in whole body
oxidatve @pacity and insulin senaitty. Furthet this is the first study to demonstrate that both HIT and MICT
can lower ceramide concentrations irelskal muscle of obese males. As ceramide accumulation is intimately
linked to obesity and sketal muscle insulin resistance (Costral., 2010), the changes in lipid composition
following exercise training likely provide an intracellulan@mnment which enhances muscle insulin serigjti
in obese males. This study offerswni@sight into the mechanisms by which MICT and HIT can im@nouscle
insulin sensitivity and further supports thdeefiveness of HIT as an efficient means to imjgraretabolic
health.
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